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(Nd : YAG) . \y-+f(DmA»mm^icj:^mm 
[ft «]i7 ] ±iB^^ [y-^mcj: vmrnititcmm 

±iB U-+f'7t;JS6^6«D^^ \y-^m^^mmt^m 

jS* ti;5 C <!: ^#li[<!: -r 8 IBKOTt^ X 

10] ±iB3t X ^ [i 7 h U 5>'X h «if4 
6^ ;(3" 5 X ± t c ^=fi5 * n t (D 7? S ^ c <h ^it ^ <h r 
«ff«]I8iBK©3tx'rx-?«jigSo 
[if5i<]ai 1 ] ±iB^^u-+f3ttt. ^^'JOh • -1? 
^- (Nd : YAG) • [y-tr(omA»mmm^ic.i:^m 

m^m^ 2] ±iB^^^u-+f'3^iCcfcyfl^js*tifcB 

ft(7)ffl^-l*^ 6 3t If -y ^ -y ^^ffl Tffl^(7)S^ ^fj 
l\ C (7)S^ffl^tc«^l^T±iB^^^ U-+f3t(D±iB3t 



m 8 IBttO)^ X ^M^iSBo 

1 3 ] ±iB^^^ U-+f'3t[c cfc UflM^tlfcK 

#^<!: 1-^11*31 8 iBKa)3txV X^KiiSBo 

[fi«]i 1 4 ] ±i5m9\- \^-+fmc ct u mmintcm 

TK^ff a c ,!:^!|tm^r5il5R]I8iBtg«D3tx'rX'?» 

[000 1] 

[ji«±a)fijffl5^g] *#|B^li. T^^VX^tC'ifEffl^ 
[0002] 

Ttx-rX'J'icii. Jii^Ttx^x-^-^RijlsSTtx^x-? 

<t LTfflS<k^3^7=VX<7SO-'3t)lM§yxVX^»6^# 
[0 0 0 3] ca)^xVX^^;»tMlc^i^LTmfi)6t-^ 

X -J^HflSffiTtSBl^ fcf5b« * y 7^ >r > -J^Ti/^ <j; o T 

1 nm(DHe-CdU-+f:&«7tUVX-eS;55^%U> 

XriHlOTIW(7)X*°-y h+^<XS7«^T±iB7;f hU 

[0 0 0 4] ±iBS3t#nfc7* h Uv-'X h*;* 

[0 0 0 5] *6li:. 3tx'rX'?^:*:«ti:i{Jit5/c46 

tcti. ±iBii§jjaia#ti/c^x'rx'?isfiicjim)i?/-y 

^x^^^'FSr^o cro#jifi(7)«M^#§yi^to9';5x 

^>/\°<!: LTfflO^T. ltttiJSfl$«[CcfcUM§e(7)xVX 
LTO^^o ±iB<'F»^tlfc3txVX^(7)'lfEffl 

5Il^<^f|g-effiHJl^flMt-'5C<htcJ;t)^7^VX 

[0 0 0 6] ±iBmfiE#tl§ll°-y 

h Uvx h±[i:PS|tTtn;|, [y-tf^cDXtiy I-CD^^ 

oT5*:S*n;5o m^li. ilff(7)3txVX<>(7)tf-y h(7) 
j^^^ti. ifS*^0. 4/L/m. ft^A^O. 8~3. 2 /u 
m. S^A^O. 1 MmSJg7?St). iegffl^liC(7)tl°-y 
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[0 0 0 7] 

A^S^o LA^U C(7)t°-y hfttDSBSmi'S-Ptli. 
[0 0 0 8] $fc^ ^7^'rX->lifilcffil^5n5:«'^X 

[0 0 0 9] fSs ±xEL/i:liiilSli:i5l^T=b. ^JSfD 

[0 0 10] $/c. ^T'^7.<7iw.^_tum^^mmt^ 

(75=17. h(7)mJI6^;^tl\ 
[0 0 1 1 ] ^(D ax. iie5l5(D3tx'r7.-J'llfl8®B3tg 

[0 0 12] ^-cr-s *^?§li±5E©lttllcig3f. Ttx 
[00 13] 

[0 0 14] $fc. *fg0sic«;§3^xvx^g^isa 
IB u 3t iicDmniy -+f^(D^m^mmt mm 

[0 0 15] jiB^^^x^^it-^mm^um. 



[0 0 16] fSi. ±i3^Mi«*5^^ LTli. tKU*- 
[0 0 17] $fc. ±iB3txVX^li. 

[0 0 18] $fc. ±iB^^U-+f3tli. Ts^v-'C'i:.- 
■\"?' (Nd : YAG) • U-+f©m4SpjefgSlC<t5 

[00 1 9] #5lc. ±iB^^U-+f7tlcJ:t)J^)S*n 

/cB^tDfi^^*^ 6 3^ tf -y ^T' -y ^^ffl l^Tffl^(7)S^ 

^^TL^. ca)^^fl^ics^'0NT±iB^^ u-^'3ta)± 

iB3txVX<7^a)BS|tBtF^;&$ij|a^;SC^^#g![<!:r 

[0 0 2 0] ^(Dox. ±mm^w-^mzi:^mmi 

[00 2 1] 

[^'Fffl] *5e0S^c^5L^^^±. 3i^fgs^^u-+f'3tcD3t 
[0 0 2 2] f&miEtvtcwm^^Mt^^^^^ 

l<f^Fa^» LS3fj«6±i3ffl^S^ili5ili:fl5fiEr«= 
[0 0 2 3] #6lc. ±i3^^U-9'7tli:<tt)fl5fiE*n 

[0024] 

^Ttx-rx-^HflSi 3 a. 3tx'rX'?(D:*:»«»(7)Kti: 

[0 0 2 5] c(7)*sl#|J^oT^r3^xVx^M^iSB^ci3 

+f'3t^l^ffir-l>»ft6^2 8 0 n mmJ-XT(7)^^^U-+f'3t 

si^fcKi)^ u V u-+f'3ts 1 ^mi^Ti^=b. mi^mc 
li. uvu-+f3tjini. 'mt?><s:o{cmmi^^ 0 6 

4nm(7)^.7|-v'''5ix--\"?' (Nd:YAG) U-+f(Dm 

4;sp-»^=&ffll^fc^s^^^^-+f'3t^^ttti1-«3^)Ji^ 

[0 0 2 6] C(7)UVU-+f'3t)Ji1 A^6ittti*ti;5a^ 

T^m^^mmm^ (aom) stcxiit^ti^o 
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f \ ±ii^m^^mmm^ 3 a 7 * -y 4 e 

[0 0 2 7] im^nm^(Dyt-^y i-ic^-^ 
Tit. ^m^^immm^miz^^T[y-+f^^iM\pit^ 

ufT'iin:<. mum^&im. «SM3t¥s&s. ^xfm^a 

[0 0 2 8] c(7)m. ±ii=^m^^mmmT2t)-^p>(D^ 

[0 0 2 9] z:^T\ ±iB3txVX^Jlffi1 3[iEl,T^L 
Sl^7.t^> K;l/^-^[c<i;-:5T[H]f^*n5Xbi> K;H 

T-^B* -Sis C <t t) . ±1 B*ftl U>X 9 li:«3t 

[0 0 3 0] f^. c©ltfi6^J^ci5l^T^^^ ±iB7t7^'rx 

^HSI 3 a. ft5R-r5cfca^7:^ h Ui>X h«l4<!: L 

[003 1] 'glJxl#±iB)!*!t5!lU>X9cDF»^ 
□IS (NA) jb'^O. 6-e£«^:6tfs ±iB7tx'r7.-?II 

(1) iClc<i;t)s $?)0. ^Sytmtti^o 

[0 0 3 2] 

[i$1] 

.-csA ..,,) 

[0 0 3 3] ^(Dt^. OA^BtiJ;':* 

1 St>' = 5-8^f^LT±iB3^e-A<!:ii^c±iB3txV 
X^SSI 3±tc«3t*n;5„ C(7)$iJffll«tti3t^mi 0 

[0 0 3 4] $fc. ±iB3txVX^SSl 3±(7)$iJiPlll 
tti3t¥mi OA^6ttilt*ti;5U-+f'3t(7)e-AX^1^°'y h 
li. T^xVX^Sffil 3±[C1 [5]|Etu[c±iB^»3^^S 
3 [cj; tifc U-+f'3t(7) e-AXTH'-y 



5 ct a ^ftST-±iB>E>tti u>x 9 [c Alt* ti^So 

[0 0 3 5] lif*(7)3txVX^*^6(7)ffl^S^ffl3t 
If -y 7^ -y ^ ct t) Jl5<D3t X ^ SffiB3tSBtc 

^(DBa!Ej«Si|iJSrS««Df\ ±iB5ttlU>X9(7)7* 
[0 0 3 6] $fc. ai^a)3t7=VX<>a)ffl^^^ffl3tt:° 

46. ±iB>!>f!|!!!lUVX9(7)feI|XMffiiEa)tttE*^^St^Ji 
^liitt. ±iBU>Xl 1^li:<t-pT±iB*ftlU>X9lc 

[00 3 7] ±!B3^xVX<?ISSl 3±l;:BS|t7t-ti;5U 
-^'^a)ti-AX*-y AltT^U-+f'^ 

[0 0 3 8] $/c. ±a^^7)§ffiIE^^T3/c46^c. ±iB)[«t 
!t!!!lU>X9:&^tj«3^3t^lS^LTs liPSffiIE3t¥lSJ: 

[0 0 3 9] *6li:. ±iB3tx'r7.-J'llfl81 2m^m 

3 (7)^S^¥ffl)S©^l^^ ->5"-:?VHcK^5^ -y 

[0 0 4 0] croft. ±iB3t7^VX<7|ISl 3(7)«S*^ 
5(73Slt3t(i. )WtlU>X9^^>LT = 5-8[cSlt* 
tifdi. U>X1 1 lcAlt#n;5o C(7)U>X1 1 [CA 

•y+>-9'lSMffl^*7'-?^iLX— ?1 5 a. 15blC!li 

jiu c(7)z<75^ai-^i 5a. 1 sb^mmmt 

^Z.t.\Z^V. ±iB7txVX<>SSl 3±[cBSJt#ti;5 

^^4u-+f'3t<7)x*°-y \'[tim\mmmi£t\^o 

[00 4 1] ;*lc. ±iBU VU-+f'3t)Ji1 [c•:3l^T0 2 

[0 0 4 2] croUVU-+f~3tjli6^6liie^/\6^2 6 6 

ti. El/T^ L^l^ U— tl'^VTl-- K^(7)¥^#: U-+f «T 
Jb^ffll^ 6 tlT 33 U . C C7)¥3fl* U-+f«?*^ 6 roa* 8 
0 8 n mroSieffl U-+f'3t li. 1 / 4 2 1 (7) Alt 
E^^>LTNd : YAG^ffll^fc^-+fM«2 2[cAlt 

T^n^o ±iBi /4aftS2 1 (7)Aitstcii±iBiieffl 

U-+f'3^^jiiMU U-+fM«2 2rfg^Lfcaft1 0 

6 4 n mro«*au-+f'7t^i5ltT« J; a:&a*»Ke 
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tlTl^^So C(7)U-+fM»2 2fmLfc»ft1 0 64 
nm(7)S*aU-+fms ^-r/U^ 2 3St>~t;>7K-;l/ 

2 4^:r>LTJffUJIL = 5-2 SrSlrf^n/cm. 
h^-y h*^52 6^/^LTKTP (KTiOP04) 
J; U sE^SI^M^J^^ISb^hK? 2 7 ic AW* C <!: J: 
y^ ll2BP;gfg^ (SHG) m^t^tl^o 

[0043] C(D#^«lfl57t¥)gB^H«? 2 7 n/c 
aft 5 3 2 n m©m 2apa^ U-+f7tli> 5^-407 
Slt* nfcft. J/t U L 5 5- 2 8 SO-VVX 2 9 

?3 0rtt. Alt*tlfcm2Spau-+f'7^(7)ifi3»ft 

[0 0 4 4] ±i33^7^'fVU-^3 0^^Lfcl|2Sli 

3 ucA*f*nTffiffl^iii!Ej«fifs*nm 

6 6 n m(Dm4SP;jSU-+f~7^A'^fgfi7^n;5o C^D^SP 
ttJ]iS54ni. Slt#S<!:LT. HE = 5- 3 4. T^-^? 
hT'-y 6. SO''Slt = ^-3 7. 38lCj:U 

igj5E^nTLN^„ $fc. ±iB^gi5tt^s4 1 mat. B 
BO ()3-BaB2 04) f^e>m^^m^^f^^Bm^ 

3 5;&iBlLTl^«o 

[0 0 4 5] ±iB^SI5ft^S4 1(Dft^Jiaa 

a. ±iB[H]E55-3 4^El/x^LSl^7K'r7.=l'r;^^- 
^ (VCM) li:<t-pTliB)»r«c<!:li:J:t)ffl?l*n 
5= ±iB#fiSlfl53t¥SgH^H»?3 5li:AI<f* 

n;5m2Bi^au-+f3tr-±iBiH]E5^-3 4ic<j;ot 

m^ntcKMrnt. 7^iiitu^3 2[cAi-f*n^o 

3^«tti§53 2ra. Alt*tifcSjt7^A^7^m>"^tlcS^* 
tlTP-y=t=->^"[H]SS3 9lci2«6tl§o C<73P'y + >y[Hl 
K3 9r-lis 5^l6t^fc7^m>"^t^cS^^^T±iB[H]E55- 
3 4©eB*^aj L. iI(73[HlB = 5- 3 4(7)tta$iJIS^ 

ffachlcjct). ^^g|5ttliS(7)ttffiJiaiSt±m2iBlll3S 
Sl^tc j;;5Jiai5clc □ y -J^ * n«o 
[0 0 4 6] aic LT. ±tE$¥m^^f^^Bm^ 

3 5 em 4 Spa 3t^5^*^ < t#5 il <!: 

1 /L/mJ-XT(7)X7K-y h[c#a[c«3t-r5il<!:A''7$^o 

*5ic. ®ieffl¥3»i*u-+f(Dtii;':/\°'7-ic)wr^m4 

it£^#: U-+f (7) ttJ:^)/\°7-^ 2 0 WSJt$-eii:^ttl 

1 WJ-X±(7)m4Spau-+f'3^(7)ai;':^t#^il<!:)b^ 

[0 0 4 7] ±iB3txVX<>Sffi1 3(Dm^[y-+ffu/i 



+f3t(7)ttJ;':tt. 0. 1 MW/cm2 j.x±liit;^^r$«o 
$/c. Ilffl±li1 MW/cm2 J.X±*W$L<. 7;^ h 

[0 0 4 8] 5 0 0mWa)m4SpaU-+f3t 

T^j^ 1 OOmWJX±«D3tS©U-+f7t*§^lc^i«C 

ta^T'^^o cfcoT. ±iB3t7=VX<>JlSl 3(7)[H]iEtc 
ct^SaS^ 5 m/ sec. . U-^'^(7)X^1<-y hS^ 
0. 3 5 /Ljm<!:-r^<!:. ^T'^ X^^WM^ S^m^it^ 

[0 0 4 9] c:nicj:t). TtxVX^JSfil 3[cS3t(7) 

ykt^^tt)<J:-1^. t-y hflJtt(7)A* ^(D«'bO$ 
[0 0 5 0] f^. ±iB3txVX^J^^1 SilLT. -^Jl 

[00 5 1] \:f'y mmic^l^T. E13^ffll^T 

[0 0 5 2] EI3^Ci5l^T^ tf>y hAi . A2 . A3 . 
• • - li. SJIC77'~U— >3>lcJ;UJfj^i)6*n/clf-y h 

►J. ±iB3t7^Vx^llSl 3(i^EP:&[R][c^B)r^ro 
7\ *6lctf-yhB2. • • -^mmi^tl^b^tlcrj: 
So h^-y+>yrofc46tcli. iiafl^jSct^rotf-y hBi 
icJ^LTT^x-rX-^HaSI 3(D1 HglutDtf-y I-A1 ± 

8 0nm(Diti«|*U-+f'^. ±iB)nttlU>X9^:r>LT 

X 5 (DiE^m^m^ tf -y -y X[c is It « X -y -> 

fSliT. ±iB*t*U>X9^3txVX'?JISl 3ro¥S 
*lRlldilj)t57''?5^iLX— 5J1 5 a. 15b:&liB)t 
5o 2:tilcj:t). «e3l?(7)*-y5^'r>-9'T-»rtt3t¥lS 
5^-X;l/lc<t liacT)*'!? h ^ y tf -y 

[0 0 5 3] $/c. ffl^iB^rof-^-y+V-J^mcJ:^ 
^-^■y+>^^egffi^(D^^iJ^cou^T. 04:&fflu^Ti^ 
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[0 0 5 4] ±iB3txVX'>SSl 3f^E,(0^M^^m 
l^fc \'^y^y<7'mMm^(D^iii(Dtcmz[i. ±iBtf'y 
\'mmm(D}&m2 6 6 n m(Dm^ly-+r^tmz±ii 

[0 0 5 5] mA^i±t^yt7'^7.^mm^ 3©±EEir 

cfc V ?tSSP* nfc U-+f'3t(7) e-AX7K-y h B i icj; 
Uti°-y h*^flM*ti;5i:#lc. ±iESiJiPltai7^^^ 1 0 

hSB^ Sb2. SB3i:LT-^tl-?nBSJ^*n«o 
*°-yhSB1s Sb2s SB3<!:LTBSW#n/i:U-+f^©rt 
©SiSstDe-A7./Ky hSB2s SB3<^±iB3tx'r7.-J'll 

^^ffll^T f>7y+>-91fifF^ili5ili:ffac,!:!Ej«T't 

[0 0 5 6] Sfc. [i-h7.tsy h SB1(73±iB3^xVX 
•?JSfi1 3 6^6(DSIM(D3tM=&«[tiLTS£*ti/cia 

[0 0 5 7] fa. fiimm-^itnmm-&^(om^K. 

mmoyt-^y hli:<t-pT. S^*n/ciB^ffl^(Da 

*\ ^(DiEmm^comm^a -y ^^fl^xaT' KUXltlE 
^»*<!: Lr±iBXt:°> K;H 4[cJ>fr«7.lf > 

[0 0 5 8] $fc. ±5E(7)cfcaic. ■fi^lB^^ffah^ 
■y 5 1 HlEtuO) h 5 -y ^ (7) h 5 -y ■? tf -y 5^lfi 

M^lttUt^JX^lCs #eicSSffl©e-AX/1^°-y 
iStJ-s C©S^ffle-A7./K-y hli:<t-pTffl^iB^«DB 
^[c h5'y?tf-y5^i^M*^tlJt5J;atcLT*,J;l\ 

[0 0 5 9] ^5lc, iB^ffl^(7)M0tlci5l^T> 

(7)3t X ^ *^ 6 (7)ffl^S^ffl3^ t: 'y ^ Z 'y T'^ffl T 
ffaci:^,pItlr$«o ±iBSiJlc^ttfc)Pf!Kg 
U>X<!:iB«ffl(7)>f^tlU>X9 ^^BJ|*-f>l£^LTi5< 

[0 0 6 0] f^5. ffl^iBsrjf^&Bftro 1 [Hlg^^ci5l^T 

it. ti°-y h*«*tiTl^:&l^(7)f\ ±iBh5-y + ><?~ 
<!:*^r*^l^(7)f\ ffl^iB«rj|§&Bft(7)1 HiEgli, 



/c ct -5 ic. 1 HStufD h ^ -y icIBS^- tifc tf -y h ^ffl 
h 5 -y <l^-i^M^tllStfX If > K;l/-9— <K 
ieMI$lil^fii\ ap°p«ra*lJSSffl^iB^*ffac<!: 

[006 1] *6[c. 3txVX<>JlSl 3»g»(7)lt 

'rX'?lifiS7tgaicJ:oT^ASI5^a)3^lf -y h^JKiS 

l^5C<!:^cJ:^J. ffl^iB«F,imjS*^6 l-5-y+>-9'-9- 

[0 0 6 2] S/c. 7* h Uv'X h«if*(7)ffla<!: LT 

^, 

[0 0 6 3] #5ic. ;i(7)S5^™g<7)5^?M5^fl5;&+ 

5jic»< -rnti; t'^'u— > a ym(D^6^m(D^^m.^ 

[0 0 6 4] ttc. %y'>(7.<7<0'i>m.±m^'^r>m'^\t 
tt. ±iB3tx'rX'J'llS81 3^fli'«?«D3txVX'?<!:LT 
cn6(D3t7^'rX-J'lcJ^LT^tl?-nffl^(7)iB^ 

7.^yii(DV¥mTM^'-^m^z.tifT^ii. m^mm. 

[0 0 6 5] ±aiLfc3t7^VX'?Mii:^)£^fflONfcgl 

nmm^n-^T7.'$'y/i^i^mt^^ticj:v. mm 

[0 0 6 6] $fc. ^Sg»(DltttiJ5gJ^5^tl^«)fS^;&ffll^ 

[0 0 6 7] *6lC. ±^E(D7txVX•?^gM[ci30^ 
X-e&^(OT\ Sfl^#tl/i:«i|SHi»lifLT3^x<X'?II 

X^SJigBF«gg|?St>'*ttl UVXtcftMTS c <!: rSB 
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[0 0 6 8] ±Kmmm(D u v [y-ttjtmt lt 

li. jgg 1 0 6 4 M m© ^-+f^*ffil^Tm 4iSill^« 
^lcJ:;5ieg2 6 6nm©U— f'Tt^liftlirSNcI : Y 
AG^-+f^ffll^Tl^5!ti«^ c:©fte©llf*:U-+f<!:L 
a* 1 0 6 4 /K m(7) U-+f')t*^6a* 2 6 6 n mtD 

m4Spafg^[Ccfc§u-+f'7^^i^ai-r«Nd : yvo 

4s fifti 0 47 /L/m(7)U-+f3^A^6aft2 6 2 nm(7) 
m4Sp;fi5g^lcJ;;SU-+f'7^:&|^tll-r«Nd : YL 
F. jfifti 0 7 9Mm(7)U-+f'3^6^6aft2 7 0 nm(7) 
ll4iS|l5Sfg^ti:cfc«U-+f3t^Wait5Nd : YAP 

[0 0 6 9] $/c. ±iBllfiflC>J^i:i5l^T^^. #^iSlfl53t¥ 

(DftitcLN. QPM LN. LBO. KN^^fflU^«c: 

[0 0 7 0] ^bic. ±iBll]l#|J^^:^5o^T^i. xu-e 

-> a 7';^)£^ffll^;5 C <!: Ritirs^o 
[007 1] 

Tmmcj:vm^mmis.iti^^7'^7.<^±ic. mm 

ro<'FiilSlC33tt57;^ h U-7X h^flilSSt>~i^^Sa 

[0 0 7 2] ttc. *^B^lc^57tx'rX'?seiga 

IB U-+f'3^)Ji*^ 6 (D^^^ U-+f3^(D?SJS^Sp-r « MM 
«3t¥#l5<!:. ±iB3txVX7'\(7)±iB^^^U-+f'3t<7) 



[0 0 7 3] ±iB3txVX7li-&Mg«if*. 

T-S 5 c i: ic <fc U . 3t X 7 JIS g ftlilt ttijafl^t 
§ C <!:6^pItg-f-S5«D7\ >/\°^fflONT3t X-? 
*«»t5^^<!:l^«(DietcJ:oT§atc^7=VX'? 
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